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Background of the Invention 



I0004J Glenno™elal rei^ to z^SST^ T 

ime^s disease. Ps«ns»,.s disease and hSS^S' dtSe ' ^l""- 

disorder agoraphobia sociai oliobto. oh...^,!. 7 • Ispression, generalized anxiety, panic 

ders, anore'x ia '«>Z.lS^^1;,^r^:;SSZ^T;rTr'^ 

hypeiprolactinaentia, vasospaarTStal in tTZbr^^r ', ^ f «''*>°f"^ '"d. as 

fj;^HT,!rrpi.7^.75^^.?d5';r"^,!r'^'r 

o.^u.a„oere.e.arata.as,a.tSitr;S^.^rJrSS5r^^^ 
Summary of the Ifwention 

I0008I The present invention reiates to compounds of the formula 
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6^ 

wherein E 

is oxygen, sulfur, SO or SOgl 

R6 Is selected from the group consisting of hydrogen. (C-,-C6)alkyl. [(C2-C4)alkyl]aryl wherein the aryl moiety Is 
phenyl, naphthyl, or heteroaryl-{CH2)q-, wherein the heteroaryl moiety is selected from the group consisting of 
pyridyl, pyrimidyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl and benzisothiazolyl and q is zero, one, two, three 
or four, and wherein said aryl and heteroaryl moieties may optionally be substituted with one or more substltuents 
Independently selected from the group consisting of chloro, fluoro, bromo, lodo, (Ci-C5)alkyl, (Ci-C6)alkoxy, trif- 
luoromethyl, cyano and -SOg(Ci-C6)alkyl, wherein g Is zero, one or two; 

R7 is selected from the group consisting of hydrogen, {Ci-C6)allcyl, [(C2-C4)alkyl]aryl wherein the aryl moiety Is 
phenyl, naphthyl, or heteroaryI-(CH2)q-, wherein the heteroaryl moiety is selected from the group consisting of 
pyridyl, pyrimidyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl and benzisothiazolyl and q is zero, one, two, three 
or four, and wherein said aryl and heteroaryl moieties may optionally be substituted with one or more substituents 
independently selected from the group consisting of chloro, fluoro, bromo, iodo, (Ci-Ce)alkyl, (Ci-C6)alkoxy, trif- 
luoromethyl, -C(=0)-(Ci-C6)alkyl, cyano and -S0j(Ci-C6)a!lcyl, wherein j is zero, one or two; 
or and taken together fomn a 2 to 4 carbon chain; 
R8 is hydrogen or (Ci-C3)alkyl; 
R9 is hydrogen or (Ci-C6)alkyl; 

or ffi and R®, together with the nitrogen atom to which they are attached, fomi a 5 to 7 membered ring; 
and p is one, two, or three; 

R2 Is hydrogen, (Ci-C4)alkyl, phenyl or naphthyl, wherein said phenyl or naphthyl may optionally be substituted 
with one or more substltuents, preferably from zero to three substltuents, Independently selected from the group 
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* thiazolyl. oxazolyl isoxazolvl oJm,M tl ^ f ^ ""^ ^'y'' ^'''^"y'' *'azolyl, pyrazoM. iso- 

zimidazoV,.thianaphthenyUso£S^^^^^^^^ benzisothiazoVI. benzisoxazoVL ben- 

substituents, inLpendently sSed fSm^^^ °7 °' substituents, preferably from zero to Three 

R4is{Ci-C6)alkWoraryl orf^andR4mront,„noM ^"'^^ ^ 9^<^i-<^6)alkyl. wherein g is zero, one or two; 
to form! five t^^evenmeL^^^^^ 

may optionally be replaced vSth a h^frS^^ T °^ ^^'^ ^"9 

a., pyrrolidine Isoxa^olidineTs-^xSS 3 J^^^ ^T"" """"'"""^ -'^^"r (£ 

zolidln-1-yl. Piperidine. thbmorpho^nT T2^^^^^ 

a2ine.morpholine. 1 .2- etrahSi^I % ll .f^^^^^^^ .S-tetrahydrothiazin-S-yl. tetrahydrothiadi- 

ringmayoptionalVbesubsltedbZlo^^^^^^ 
isoxazo^l.py.oJ.triazoH e^KSi^^^^^^ 

adiazolyl, 1 ,2,3-thiadiazolyl 1 2TSS1 ^Llf i ^ ^ ' ■^'^-^'^acliazoVI. 1 ,2.3-oxadiazolyl. 1 .3.5-thi- 
nyl. 1 ,3.5-triazinyl. benzoxa^olyl ' ^^^^^^^^^^ P^''"^'"^'' ' ■^-^-triazinyl. 1 ,2.3-triazl- 

isothianaphthenyl. benzofuran J isobrzrrll i^^^^^^^ benzsoxazobrt. benzimidazolyl. thianaphthenyl. 

quinoxalinyl. quiLoiinyl. bSxSny"^!) ' ' P^^^'^'^^'ny'. 

oTp;:SwhirJin^^^^^^^ 

by any of the radicals of X' ^ 'ndependently substituted on any available bonding site 

^"ertithT^^ 

contain from one to four heLatomsSe^ed f om r^^^^^^^ ' ^ ^^"'"^^"^ ""9 ^^at may 

1.3-oxazolidin-3-yl. isothiazolidine Ts SJd n T.i ^ f 1-1 Py™"'""^. 'soxazolidine. 

morpholine. 1 .2/e rahydrothiSn^^-yf i^Tel Lr^^^ 1.3-pyrazolidin.1-y|, piperidine. thlo- 

drodiazin-2-yl. 1,3^rly2Zll'\l''^p^^^ tetrahydrothiadiazine. morpholine. 1.2-tetrahy- 

the broken lines represent optional double bonds; ' ~ ' 
and the phamiaceutically acceptable salts thereof. 

kLm. ™rh\rusX" ^^^^^^ T^*"'^ T - 

mentioned base compounds of this invenZT hoi whSTf ^ ^ acceptable acid addition salts of the afore- 
pham,acologically acceptable aZ su^i^he hvdrL^^^^^ '^^ '^^^ ^°"t«'n'ng 

phosphate, acid phosphate ac^iri^Ste cLt^f f 1? ' '^y^^'"'^"^'''^. hydroiodide. nrtrate. sulfate, bisulfate 
conate. sacchar^te. benfoatrmeZ^L^^^^^^^^^ f T'" -"^^^t^- '"'"-^-te. glu- 

ateQ^.1.1^methy,ene-bis-(2Co;5n^^^^^^^^^^ 

rieThi^ut^^^^^ 

that fomi non-toxic base salts with ^nrH Z'ZZl "'"^l^'^P°^'^°^ fomiula I that are acidic in nature are those 
derivedfrom such pharniacologicalVa^eSrca^onfsuch"^^^^^^^^ ''"^ "^''''^ *° 

alkaline earth metal cations (el. cSand L""^^^^^^^ """""^ P'^*^^^'""^ ^"<^ ^''^i"'") and 

N-methylglucamine (megluml^ andriJitS^ri^^^ water-soluble amine addition salts such as 

organic amines. and other base salts of phamiaceutically acceptable 

ru— ^^^^^^ 
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cyclobutyl, cyclopentyl, or cyclohexyl) or be linear or branched and contain cyclic moieties. Unless otherwise indicated, 

halogen includes fluorine, chlorine, bromine, and iodine. 

[0014] Preferred compounds of the fonnula I include those wherein R"" is 



I-N N-R', 
^\ / 

e' 

and R6 is methyl. 

[001 5] Preferred compounds of the f onnula I also include those wherein R3 is substituted phenyl or -(CH2)-substituted 
phenyl. 

[0016] Preferred compounds of the fomnula I also Include those wherein R2 Is hydrogen. 

[0017] Preferred compounds of the fomiula I also include those wherein R^ is hydrogen or methyl. 

[0018] Preferred compounds of the fomiula I also include those wherein is hydrogen or methyl. 

[0019] Preferred compounds of the fomnula I also include those wherein X is hydrogen, fiuoro or chloro, preferably 

wherein X is hydrogen. 

[0020] Examples of specific prefen-ed compounds of the fomiula I are the following: 

3-[2-(4-methylpipera2in-1-yl)phenyll-2,N-d!phenylacrylamlde; 
3-t2-(4-methylpiperazin-1-yI)phenyl]-N-{4-trifluoro-methylphenyl)-acrylamide; 
N-(3,4-dichlorophenyl)-3-[2-(4-methyipiperazin-1-yl)phenyI]-acrylamide; 
N-(4-chlorobenzyl)-3-[2-(4-methylpiperazin-1 -yl)phenyl]-2-phenylacrylamlde; and 
N-(4-chlorobenzyl)-3-[2-(4-methylplperazin-1-yl)phenyl]acryIamlde. 



[0021] Other compounds of fomnula I Include the following: 



N-(4-chloroben2yl)-2-methyl-3-[2-(4-methylpiperazin-1-yI)phenyl]-acrylamide; 

N-benzyl-3-{2-[methyI-(2-pyrrolidin-1-ylethyl)amino]phenyI}-acrylamide; 

N-benzyl-3-[2-(2-pyrrolidin-1-yl-ethoxy)phenyl]-acrylamide; 

N-(4-chloroben2yl)-3-[2-fluoro-6-(4-methylpiperazln-1-yl)phenyl]-acryIamide; 

N-(4-chlorobenzyl)-3-[4-fIuoro-2-(4-methylpiperazin-1 -yl)phenyl]-acrylamlde; 

N-(4-chIorobenzyl)-3-[4-chloro-2-(4-methylpiperazin-1-yl)phenyl]-acrylamide; 

N-(4-chlorobenzyl)-3-[4-chloro-2-methyl-6-(4-methylpiperazin-1-yl)phenyl]-acrylamlde; 

N-(4-chloroben2yl)-3-[2-methyl-6-(4-methylpiperazin-1-yI)phenyl]-acrylamide; 

N-(4-chlorobenzyl)-3-[2-(1-methylpiperidin-4-yl)phenyl]-acrylamide; 

N-(4-chloroben2yl)-3-[2-(1,4-dimethylpiperidin-4-yl)phenyl]-acrylamide: 

2- methyl-3-[2-(4-methylpipera2in-1 -yl)phenyl]-but-2-enoic acid 4-chloro-benzylamide; 

3- [2-(4-methylpipera2ln-1 -yl)phenyl]-but-2-enoic acid 4-chlorobenzylamide; 
N-(4-chlorobenzyl)-3-[2-(4-methylpiperazin-1-yI)phenyI]-2-trifluoro-methylacryIamlde; 
N-[1-(4-chlorophenyI)ethyl]-3-[2-(4-methylpiperazin-1-yl)-phenyl]-acrylamide; 
N-(4-chlorophenyI)-3-[2-(4-methylpipera2in-1-yl)phenylJ-acrylamlde; 
N-benzyl-N-methyl-3-[2'(4-methylpiperazin-1-yl)phenyI]-acrylamide; 
N-benzyl-3-{2-[(2-dimethyIaminoethyl)-methylamlno]phenyl}-acrylamide; 
N-(4-chlorobenzyl)-2-methyl-3-[2-(4-methylpipera2in-1-yl)phenyl]-propylamide; 
N-benzyl-3-{2-[methyl-(2-pyrrolidin-1-ylethyl)amino]phenyl}-propylamide; 
N-benzyl-3-[2-(2-pyrroIidin-1-yl-ethoxy)phenyl]-propylamide; 
N-{4-chloroben2yl)-3-[2-fluoro-6-(4-methylpiperazin-1-yl)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[4-fluoro-2-{4-methylpipera2ln-1-yl)phenyl]-propylamlde; 
N-(4-chloroben2yl)-3-[4-chloro-2-(4-methylpiperazin-1-yl)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[4-chloro-2-methyl-6-(4-methylpiperazin-1-yl)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[2-methyl-6-(4-methylplperazin-1-yl)phenyl]-propylamide; 
N-(4-chlorobenzyl)-3-[2-(1-methylplperldin-4-yl)phenyl]-propylamide; 
N-(4-ch!orobenzyl)-3-t2-(1,4-dimethylpiperidin-4-y!)phenyl]-propylamide; 
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2- rnethyl-3-{2-(4-methylpipera2in-1 -yl)phenyl]-but-2-anoic acid 4-chloro-benzylamide- 

3- [2-(4-methylpipera2in-1 -yOphenyl)-but-2-anoic acid 4-chloroben2ylamide- 
N-(4-chlorobenzyl)-3-[2-(4-methylpipera2in-1-yl)phenyl]-2-trifluoro-m^^ 
N-{1-(4-chlorophenyl)ethyl]-3-[2-(4-methylpiperazln-1-yl)-phenyl]-propylaniide- 
N-(4-chlorophenyl)-3-[2-{4-methylpipera2in-1-yOphenyl]-propylaniide- 
N-(3,4-dichlorophenyl)-3-[2-(4-methylplpera2in-1-yl)phenyl]-propylamide- 
N-benzyi-N-methyl-3-[2-(4-methylpipera2in-1-yl)phenyl]-propylamide;and 
N-benzyl-3-{2-[(2-dimethylaminoethyO-methylamino]phenyl}-propylamide 

3-[5-fluorD-2-{4-methylpipera2in-1 -yDphenyJ-l -(2-phenylpiperidin-1 -yl)-prop-2-en6-1 -one. 

Son^J^^^^il'T^^" ^^.^ ^ P'^«'™««^^"«'^' composition for treating or preventing a disorder or 

condmon selected from hypertension, depression, general^ed anxiety disorder, phobias (e^ agorihobia sociaJ 
phobia and s>mple phobias), posttraumatic stress syndrome, avoidant personality dfeorder. p^iS^tSe eSaMon 

cocaine. he,oin.phenolbarb,tol.nicotineandben2odia2epines).clusterheadache.migraine.FAA^^ 

obsess.ve<:ompuls.vedisorder,panicdisorder.memorydisorders(e^,dementiaamnestic^S^^^^^ 

cognrtn^e decline (ARCD)). Parkinson's d^eases (e^. dementia i;rParkinson's diseasrneXtTorduS^^^^^^ 

so^sm and tardn^e dysWnesias). endocrine disorders (e^. hyperprolactinaemia). vasospasm (part^cr"yTn t^^^^^^^^ 

ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in moti L and s2rL"ion 2d 

chronic paroxysmal hemicrania and headache associated v^rth vascular disorders in a maZZpSSrSly" Suman 

compnsing an amount of acompound of theforrriula I oraphamiaceutically acceptable salt theiofS^ 

or preventing such disorder or condition and a phamiaceutically acceptable carrier ^ 

SonTI;!t cTh"* TTT ' Phamiaceutical composition for treating or preventing a disorder or 

condi^on that can be treated or prevented by enhancing serotonergic neurotransmission in a mammal preferabL a 
human compnsing an amount of a compound of the foanula I. or a phannaceutically acceptable salt Te eoTStle 
-n seating or preventing such disorder or condttion and a phamiaceutically accept^le caLr Exampler^stcr^^^^ 
orders and conditions are those enumerated in the preceding paragraph examples of such dis- 

Kln^!^ H *° ^ °' preventing a disorder or condition selected from 

pttt^ur^atiS^Tn''"'^^^^^^^ 

n!™o«T 2 K 1^ ^ T' personality disorder, premature ejaculation, eating disorder (eo anorexia 

hZo? ""^"""""^ ^'^^^i^' ^►^e^'cal dependencies (e^. addictions to alcoho? cocaine, h^n pheno 

?A^?n ^ p L . ^'""^♦''^ and age-related cogn^h/e deZe 

ZSn^lT::^i.T:"^. "T""' ^ ^^'^^^^^^ -^^oleptlc-induced paricinsoSm andtd^e 

2rSlf! ' ^"'^°^""^^'«°^de^s (e^. hyperprolactinaemia), vasospasm (particularly in the cerebral vasculature) 
cerebellar ataxia gastrointestinal tract disorders involving changes in motility and secretion, and chronic ^^mll 
hemicrania and headache associated with vascular disorders in a mammal, preferably a human corZLgZir 
tenng to a mammal In need of such treatment or prevention an amount of a compound of thTfon^ u^aTor a oSZa' 
^^1^1^ acceptable salt thereof, that is effective in treating or preventing such dlorder or ind'o^ ' 
[0025] -me present invention also relates to a method for treating or preventing a disorder or condition that can be 
treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferabl^a human 
administenng to a mammal in need of such treatment or prevention an amount of a compound of thrfonTuri ora 

roS'T ' '''' ''^"^'^ - P--e"«ng such dLrder or c^nZn 

[0026 The present invention also relates to a phamiaceutical composition for treating or prevenZ a disorder or 

"no diJoi. T ^^^^^^ avoidant personality disorder. p«e eSn 

cocaine,hero,n.phenolbarbitol.nicotineandbenzodiazepines).clusterheadache.migraine.F^^ 

^Sr«m !nH ♦ ^ 2 ?^' « ^"^eases (e^. dementia in Paricinson's disease, neuroleptic-induced paridn- 

,TT (fi. hyperprolactinaemia). vasospasm (particuSXTn thTT^^ 

ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in moti L an^ Son 7n6 
Chronic paroxysmal hemicrania and headache associated with vascular disorders in a maZZSerS a Sla^ 
compnsing a serotonin receptor antagonizing or agonizing effective amount of a compound of tt folu^ 'or a phar- 
maceuticalV acceptable salt thereof, and a phamiaceutically acceptable carrier. ^ 

SnnTH'/'^^t"' I""^"?" ^ Phamnaceutical composition for treating or preventing a disorder or 

condmon that can be treated or prevented by enhancing serotonergic neurotransmission in a mammal. pS^ a 
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human, comprising a serotonin receptor antagonizing or agonizing effective amount of a compound of the fomriula I, 
or a phannaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

[0028] The present invention also relates to a method for treating or preventing a disorder or condition selected from 
hypertension, depression, generalized anxiety disorder, phobias (e^, agoraphobia, social phobia and simple phobias), 

5 posttraumatic stress syndrome, avoidant personality disorder, sexual dysfunction (e^h, premature ejaculation), eating 
disorders (e^, anorexia nervosa and bulimia nervosa), obesity, chemical dependencies (e^, addictions to alcohol, 
cocaine, heroin, phenolbarbitol, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, 
obsessive-compulsive disorder, panic disorder, memory disorders (e.g. , dementia, amnestic disorders, and age-related 
cognitive decline (ARCD)), Parkinson's diseases (e^, dementia in Parkinson's disease, neuroleptic-induced parkin- 

10 sonism and tardive dyskinesias), endocrine disorders (e^, hyperprolactinaemia), vasospasm (particularly in the cer- 
ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in motility and secretion, and 
chronic paroxysmal hemicrania and headache associated with vascular disorders in a mammal, preferably a human, 
comprising administering to a mammal requiring such treatment or prevention a serotonin receptor antagonizing or 
agonizing effective amount of a compound of the fonnula I or a pharmaceutically acceptable salt thereof. 

15 [0029] . The present invention also relates to a method for treating or preventing a disorder or condition that can be 
treated or prevented by enhancing serotonergic neurotransmission In a mammal, preferably a human, comprising 
administering to a mammal requiring such treatment or prevention a serotonin receptor antagonizing or agonizing 
effective amount of a compound of the fomnula I or a phannaceutically acceptable salt thereof. 
[0030] The present Invention also relates to a phannaceutical composition for treating or preventing a condition or 

20 disorder that can be treated or prevented by enhancing serotonergic neurotransmission In a mammal, preferably a 
human, comprising: 

a) a phannaceutically acceptable earner; 

b) a compound of the fonnula I or a phannaceutically acceptable salt thereof; and 

25 c) a 5-HT re-uptake inhibitor, preferably sertraline, or a phannaceutically acceptable salt thereof; 

wherein the amount of the active compounds (Ke., the compound of fonnula I and the 5-HT re-uptake Inhibitor) 
are such that the combination is effective in treating or preventing such disorder or condition. 
[0031] The present invention also relates to a method for treating or preventing a disorder or condition that can be 
30 treated or prevented by enhancing serotonergic neurotransmission in a mammal, preferably a human, comprising 
administering to a mammal requiring such treatment or prevention: 

a) a compound of the fonnula I, defined above, or a phamnaceutically acceptable salt thereof; and 

b) a 5-HT re-uptake inhibitor, preferably sertraline, or a phannaceutically acceptable salt thereof; 

35 

wherein the amounts of the active compounds (Le^, the compound of fomnula I and the 5-HT re-uptake inhibitor) 
are such that the combination is effective in treating or preventing such disorder or condition. 
[0032] The present Invention also relates to a method for treating or preventing a disorder or condition that can be 
treated or prevented by enhancing serotonergic neurotransmission In a mammal, preferably a human, comprising 
40 administering to said mammal requiring such treatment or prevention: 

a) a 5-HTi A antagonist or a phannaceutically acceptable salt thereof; and 

b) a 5-HTiD antagonist or a phannaceutically acceptable salt thereof; 

45 Wherein the amounts of each active compound (he,, the 5-HTia antagonist and the S-HT^q antagonist) are such 

that the combination is effective in treating or preventing such disorder or condition. 

[0033] "Enhanced serotonergic neurotransmission," as used herein, refers to increasing or improving the neuronal 
process whereby serotonin is released by a pre-synaptic cell upon excitation and crosses the synapse to stimulate or 
inhibit the post-synaptic cell. 

50 [0034] "Chemical dependency," as used herein, means an abnormal craving or desire for, or an addiction to a dmg. 
Such drugs are generally administered to the affected individual by any of a variety of means of administration, including 
oral, parenteral, nasal or by inhalation. Examples of chemical dependencies treatable by the methods of the present 
invention are dependencies on alcohol, nicotine, cocaine, heroin, phenolbartDitol, and benzodiazepines (ex[., Valium 
(trademark)). "Treating a chemical dependency." as used herein, means reducing or alleviating such dependency. 

55 [0035] Sertraline, (1 S-cis)-4-(3,4-dichlorophenyl)-1 ,2,3,4-tetrahydro-N-methyl-1 -naphthalenamlne, as used herein 
has the chemical fonnula C17H17NCI2 and the following structural formula 
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Its synthesis is described in United States Patent 4.536.51 8, assigned to Pfizer Inc. Sertraline hydrochloride is useful 
as an an^depressant and anorectic agent, and is also useful in the treatment of depression. chimiSXenie^ai 

Detailed Description of the Invention 

[0036] Compounds of the fomiula I may be prepared according to the following reaction Schemes and discussion 
Unless otherwise indicated, g. m. p. q. Ri, R2, r3, r4 rs. rb, r7. rs, r9 rio, r1i. ri2, qi, ^^^G'^E^nTx 
as used m the stmcturai fomiulae I. II, III. IV. V, VI. VI'. VII. XI. XII. XIII. XIV XV XVI XVII XVIu'wc' XXI xxii XYiir 
and XXIV in the reaction Schemes and dtecussions that follov^ ar^ as defined al,^e' ' ' ' 
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SCHEME 1 
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SCHEME 3 
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'"*eart. '"et^o* well known to those of ordinary skill 

"oTa^v;^^^^^^^ - , ,,,,, , ^ 

(e:a- chtoro. fluoro. bromo. mesylate, tosytretc )TrSe/'^^^^^^ ^ « leaving group 

group Of the fom,ala Qi. G3 or G5, in the pSLe ^fbas^^^^^^ '^'^"'^ a 

Th,s reaction is generally carried out at a temperature frorn atoTo C tlT^ ^'"P''""^ of fomiula II. 
preferably at about 25»Cforabout3daysJnapoterso^l7j^l !^^°^^ 

mwe (DMF). N.N-dimethylacetamide (DMA) or^N mXl^^^^^^^^^^ <''''^°>- N-N-dimethy^om^a-' 

elude anhydrous sodium carbonate (Na^ci pota^umLZlTV^ "^f ^ P'^^''^'^ ^^f'- ^"ftable bases In- 

can be reacted with a compound of the formula condensation, a compound of the fomiula II 
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0 




in the presence of a base, to form an aldol intermediate of the fomriula 



Di HO PJ 0 




V 

which may be isolated or converted directly in the same reaction step to a compound of the formula I, wherein the 
dashed line is a double bond, by the loss of water. The degree of completion for the conversion of compounds of the 
fomnula II to the aldol product of formula I may be assessed using one or more analytical techniques, such as thin layer 
chromatography (tic) or mass spectrometry. In some instances It may be possible or desirableto isolate the intermediate 
of fomriula V. In such case, the compound of fomnula V may be converted into the compound of fomnula I by the elim- 
ination of water using techniques which are familiar to those skilled In the art, for example, by heating to the reflux 
temperature a solution of the compound of formula Vina solvent such as benzene, toluene or xylene, in the presence 
of a catalytic amount of benzene- or p-toluene-sulfonic acid with provision for the removal of the water generated. Such 
water removal techniques may involve the use of molecular sieves or a Dean-Stark trap to isolate the water created 
as an azeotrope with the solvent. The aldol reaction is typically carried out In a polar solvent such as DMSO, DMF, 
tetrahydrof uran (THF), methanol or ethanol, at a temperature from about -25*C to about 80^*0. Preferably, this reaction 
is carried out in THF at about 25'*C. Suitable bases for use in the aldol fomnation step include potassium carbonate 
(K2CO3), sodium carbonate (Na2C03), sodium hydride (NaH), pyn-olldlne and piperidine. Sodium hydride is preferred. 
Aldol condensations are described in " Modem Synthetic Reactions ." Heriaert O. House, 2d. Edition, W.A. Benjamin, 
Menio Park, California, 629-682 (1 972). 

[0040] Alternatively, the compound of fomnula IV (Le., a compound of fomnula IVa wherein "L" is hydrogen) can be 
converted into a compound of the fomnula I by means of a Wittig olefination, as described in Helvetica Chlmica Acta . 
46, 1580 (1953), and depicted below. 
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nation conditions, followed by treirwrihlXh^ corresponding bromide of formula XI using standard bromi 
XII. The compound Of fom,i xS'tTJ K^^^^^^^^ 

correspondingphosphoniumylide. Which can thenber^^^^^^^^^ (£:S:. aqueous Ha^oo,) to generate the 

compounds of general fomiula I. This transfomiation k HoS !^'*^^*^«PP"'P"ate intemiediate of fonnula 11 to produce 
[0041] Compounds of the formula I whi^S^hLtn Organic Reacti^r,. 1955. 14 27^ 

by hydrogena«ng the corresponding^SmZn^^^^^^^^ 

"s,ng standard techniques that are well known 102^5^7' ' ''"""'^ carbon^rbon bond. 

may be effected with hydrogen gas (H,) usina cate^t* «nS n^' °f ^he double bond 

sulfate (Pd/BaSO,). platinum o.^Jiot(Zf^'S,^^^^ P^''^'^'"'" on banum 

an appropriate solvent such as rnethanol ethano, ^nTSfor^^^^^^^^^ '^'^^^)' 

5 atrnospheres and a temperature from about 1 0'C to ako.^ BQ-r ! ^* ^ ^^"""^^ ^^""^ ^"""^ 1 1° about 

ffflthesis Paul Rylande, Academic Press Inc. San D,ego T979 1 T Hvdron.n.t,.n . 

Pd on ca*on, methanol at 25-C and 50 psi of hyd^nTas orSr. tk '""owing conditions are preferred: 

hydrogen isotopes (Le, deuterium, tritium) by reptdnriHrwSh S or 3^ ^^^^^^ '"Production of 

[0042] An alternative procedure employing the use of r^ZZ c ' I ' procedure. 

atthe refluxtemperature underan inert atLsphe^^' Soaen or 'Sf 'T°"'"'^ ^"'^ "^^^f^anol 

carbon-carbon bond. This can be accomplished usinn <=m.ri ^'^^"l '"^^'^od involves selective reduction of the 
ethano, at about room temperature. ^sT^T^^H TaT.ZTjT.^ ""2"" ^^'"'^^ -««'-°f o 
[0043] The starting materials of the fonnula, 111 I„h iw -^^^^ PP ^ (^^SS). 

example, compounds of fomiula III in which R2i: h!H;o ' commercially available or known in the art For 

prepared using procedures disc Je"d ^'ihe ch mS Su^;: ^^^^ "f'^ " '^"^'"'^ ^'^"-^ ^ -v'" 
carboxylc acids or esters (Le,. fomiula III) wherein R?= ontr O a^S wh^ . ^ ^'^^'^ corresponding 
or esters can be reduced to the corresponding J^^hols of Jo^nS.r J '^"'"'"^^'^'^ available. These acldJ 
fomiula III. using one or more of a variety of ^^uSa a °nL S^ XIII depicted below, wherein Q is defined as for 
strtuents Q and X. ^ '^"'^"S ^^enis and condrtions, depending upon the nature of the sub- 
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Such reducing agents include sodium borohydride (NaBH4), sodium cyanoborohydride (NaCNBHs), lithium aluminum 
hydride (LiAIH4) and borane In THF (BHg^THF) in solvents such as methanol, ethanol, THF, diethyl ether and dioxane. 
Oxidation of the alcohol of formula XIII to the corresponding aldehyde of fonnula II may be accomplished using a 
selective oxidizing agent such as Jones reagent (hydrogen chromate (H2Cr04)), pyridlnium chlorochromate (PCC) or 
manganese dioxide (Min02). References for such conversions are readily available (e.g. , K.B. Wiberg, Oxidation in 
Organic Chemistry, Part A . Academic Press Inc. N.Y., 69-72 (1965)). 

[0044] The compounds of formula R^H used in the preparation of intemriediates of thefomriula III are readily available 
or may be prepared using standard methods of organic synthesis known to those sl<illed in the art and adapted from 
procedures disclosed in the chemical literature. For example, the preparation of compounds of the fonnula R''H, wherein 
R^ is may be accomplished using the following reaction sequence, beginning with commercially available N-tert- 
butoxycarbonyl piperazine (Vi): 
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Alkylation of the compound of formula VI with a compound of the formula R^Y wherein Y is a leaving group, and is 
defined as Q is defined above and R® Is (Ci-C6)all<yl, aryi-(C2-C4)allcyl wherein the aryl moiety is phenyl or naphthyl, 
or heteroaryl-(CH2)q, wherein q is zero, one, two, three or four, and the heteroaryl moiety is selected from pyridyl, 
pyrimidyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl, and benzisothiazolyl, in the presence of an acid scavenger 
( e.g. , sodium bicarbonate (NaHCOg), potassium bicarbonate (KHCO3), sodium carbonate (NagCOs) or potassium car- 
bonate (K2CO3)), in a polar solvent such as acetone at a temperature of about 10*C to about the reflux temperature 
of the solvent, will yield the intemiediate of fonnuia VII. Removal of the tert-butoxycarbonyl group can be accomplished 
using acidic conditions, e^, HBr in acetic acid or trifluoroacetic acid until the reaction is judged to be complete. 
[0045] Compounds of the fonnula 1 1 wherein R"" is tetrahydropyridine or piperidine and R^ is hydrogen can be prepared 
from 2-bromoben2aldehyde, which is commercially available, as depicted in Scheme 2. Refemng to Scheme 2, the 
compound of fonnula III is first converted into a protected aldehyde or ketone of the fomriula XIV, wherein P represents 
the entire protected aldehyde or ketone moiety, using methods well known In the art. For example, the 1 ,3-dioxolane 
derivative of the aldehyde may be prepared according to the method described by J.E. Cole et al., J. Chem. Soc , 244 
(1 962), by ref luxing a solution of the aldehyde of fonnula III and 1 ,3-propanediol in anhydrous benzene with a catalytic 
amount of p4oIuenesulfonic acid. When R^ of fonnula III is not hydrogen, the ketone can be protected using an ap- 
propriate protecting group. Appropriate protecting groups can be chosen from many such groups based on the presence 
and nature of the substituent X. Examples of suitable protecting groups may be found in T.W. Greene, Protecting 
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CeHs 3P)4Pd or Pd,(dba)3). wherein dba refZo XnS^ " '^"^^'^^^ (''^^ ^''^"^P'^. 

paMadium on carbon as the cata^st, to fomi the LrrsZdina LornT h "^f 9^"^^^"^ "^ing 

perfonned in an inert solvent, such as ethanol or^t^^^^^^^ eZ wl "^'"^'^ 

or hydrochloric acid (HCI). Acetic acid is preferred ^e orSnn ^rr ^ ''^^ acid 
or more of the techniques described in Greenr'efmL o So^^^^^^^ ^ 

m ethyl acetate and 3 molar hydrochloric acid atrouUoom^Z^^^ T^^^ "'^'^P^""'^ °^ f'>'^"'' XV' 

for the aldehyde or ketone. P. can be ^nvert^itthe npSd k^^^^^^^^^ ^""^ ^^^"P 
one or more of the techniques described in GreenTfor eSmc,!^^^^^ 

gents.foreZ;re;':.;;rhrum:T^^^^^^ 

.n scheme 3. to fom, the 'ntem,ediate\hiura ion of "0^^);^^^^^^^^^^ 

example, ether or tetrahydrofuran, preferably tetrahydrofur^ ^i^ L t '^'^ 

about O-c. The intermediate lithium anionsXnSr^Tcan^hl blTSr"'^^ ^"^^ ^"'"^ ^''""^ -"0°^ to 

selectron of which depends on the presence and ^J^re^ ht " hctj ^ T'' '^'^ ^ electrophile. 

compounds of the fomiula II wherein Ri fe a arouo of tJl f ^^'table electrophiles for use in preparing 

an^lating agents (e^. 1-BOC-4-pipendone) in 'cl'^^^^^^^^ --P'^- -*onyl deri^Jes 0? 

hydroxy group must be removed from the in emiediate of ^^0!^^?^^^ " ""^'^ ^ electrophile. the 

spending compound of fomiula II. """'^ "^^""^^^ "elow. in order to fomi the corre- 
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(R^=G^) 

This step may be accomplished by one of several standard methods known in the art. For example, a thiocarbonyl 
derivative such as a xanthate may be prepared and removed by free radical processes, both of which are known to 
those skilled in the art. Alternatively, the hydroxy! group may be removed by reduction with a hydride source such as 
triethysllane under acidic conditions, using, for example, trifluoroacetic acid or boron trifluoride. The reduction reaction 
can be perfonmed neat or in a solvent such as methylene chloride. A further altematlve would be to first convert the 
hydroxy! group to a suitable leaving group, such as tosylate or chloride, using standard methods known in the art, and 
then to remove the leaving group with a nucieophilic hydride, such as, for example, lithium aluminum hydride. The 
latter reaction is typically perfomried in an inert solvent such as ether or tetrahydrofuran. Also, a reducing agent may 
be used to reductlvely remove the benzylic substituent. Suitable reducing agents include, for example, Raney nickel 
in ethanol and sodium or lithium In liquid ammonia. Another altematlve method for removing the hydroxyl group is to 
first dehydrate the alcohol of fomiuia XVlll to an olefin, of formula XVIA (Le. see Scheme 2). with a reagent such as 
Burgess salt (J. Org. Chem .. 38, 26 (1973)) and then to catalyticaily hydrogenate the double bond under standard 
conditions with a catalyst such as palladium on carbon. The alcohol may also be dehydrated to the olefin by treatment 
with acids such as p-toluenesulfonic acid. 

[0049] Compounds of the formula II, wherein is G2 and is hydrogen, can be converted into the corresponding 
compounds of the formula II wherein R"" is and R^ is other than hydrogen, by reacting them with a compound of 
the formula R®Y, as described above for preparing compounds of the fonnula VII. 

[0050] Compounds of fonnula I, wherein R^ is other than hydrogen, can also be prepared from compounds of the 
fonnula XX, according to the methods of Scheme 4. Compounds of the fonnula XX are commercially available or can 
be made by methods well known to those of ordinary skill in the art. Referring to Scheme 4, a compound of the formula 
XX is converted to a compound of the formula XXI by reaction with a compound of the fonnula RifH, wherein R"" is G*" , 
G^, G^ or G^, in the presence of a base. This reaction is generally carried out at a temperature from about O^^C to about 
1 40'C for about 1 hour to about 5 days, preferably at about 25*C for about 3 days, in a polar solvent such as dimethyl 
sulfoxide (DMSO), N.N-dimethylformamlde (DMF), N,N-dimethylacetamide (DMA) or N-methyl-2-pyrrolldinone (NMP), 
preferably DMF. Suitable bases include anhydrous sodium cartDonate (NagCOg), potassium cariDonate (KgCOg), sodium 
hydroxide (NaOH) and potassium hydroxide (KOH), as well as amines such as pyn-olidine, triethylamine and pyridine. 
Anhydrous potassium cartDonate is preferred. 

[0051] Compounds of the fonnula XXI are reduced to compounds of the fonnula XXII in the presence of a reducing 
agent in a reaction insert solvent. Suitable reducing agents Include using hydrogen gas in the presence of a catalyst, 
such as palladium on cariDon, Raney Nickel and the like. Suitable reaction inert solvents include methanol, ethanol or 
ethyl acetate. The aforesaid reaction may be perfomned at an initial pressure of from about one to about four atmos- 
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pheres and at a temperature of about O'C to about ftn'r Tv/ni^=.ih. fu . 

solvent and with about three atomospheres of tdlfn^ ' ^'^'^ '"^^''«"'>' the 

[0052] Compounds of the foZla Xxti ^L 1 ^ ^ '^^"'^ ^mperature for about 0,5 to 1 .0 hrs. 

oftheUu.aXXI.?4;So^^^^ 

ences. including, for example thie S;sinauoS tnH^hr f ' ^^'^P^'^^^d as described In several refer- 
and by Kikukawa e, al. in ^Lr^^^^^^ 



V 



CONR^R* 



XXfV 



' pi™2.:dTmTir 

ethanol or acetic acid at a temperature of abo7o S tI«LTrS « , ^" ""^ ^"^^^ ""^thanol. 

Pheric pressure for a period of'about mt^es to ab^^^^^^^^^ "-^ ^tmos- 

Kd^rdrTcirr?^^^^^^^^ 

CH=CR5^0CI withanamineoflgener^^^^ example reaction of an acid chloride of fomiula R2- 

TTHF or diethyl ether and in the prierS^o^^^^^^ 

for the preparation of the amide i«ia!e triethylamine or pyridine are generally usefui 

[0055] unless indcated otherwire tS^J^ure oTe^^^^^^^^^ ^'^'"'"^ ^ • 

Will be conducted at a pressure of iout o,??o l,lrtS?ef J^^^^^^ is not critical. Generally, the reactions 

atmosphere). atmospheres, preferably at ambient pressure (about one 

tration to animals, it is often desirS^pSSSe to in3vT^^^^^^ be pharmaceuticaily acceptable for adminis- 

asaphamiaceutfcallyunacceptablesritandtSn^^^^^^^ 

wrth an alkaline reagent. aXbiquenti^^^^^^ 

The acid addition salts of the base asmDou^srnht rl . Phamiaceutically acceptable acid addition salt. 

With a substantially equiv^ent ^^^^^^^^^ ''V treating the base compound 

su«a.eo.^^^ 

S onhV- tra^thr w^^;rz rnt:s"!2 ^^ir ^^'^ ^^"^ °^ 

acceptable anions, such as hydrochTor^Se hlSrobmmio h h — ' ^^"^ '^"*^"""9 Phamiacologically 

phosphate, acetate, lactate. ^uST^^SXT^ orC^f ' °^ °' 

charate. benzoate. methanesulfonate ^d^o^nTTv T ^' 'r'""'^' 9'"'=°"^te. sac- 

[0058] Thosecompoundsoftrefor^SwrchiriS^ 

moiety, are capable of fomJing ba^^^^^^^^ ITh va^^. '? ^" '"'^"'^^ « ^0^" »«trazole 

include the al^li metal orTalineirt^^^^^^^^^ saSd oaSX'^^ T"^'" "''""P'^^ °' 

all prepared by conventional techn^ ues e chSl^l h«Sr h-^' ^"^ "^^^^ ^re 

tically acceptable base salts ofTSniil^ art^^ 

compounds of fonT,ula I TTies^non tS^Lc! ■ 

cations as sodium. po™ca"lS^:Tnd'm^^^^^^^^ ^/e s^c T'. P'^^— 'ogically acceptable 
responding acidic compounds with an aaueous soJSr:J!S' ^^^^f^^^f ^^^"V "e prepared by treating the cor- 
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quantities of reagents are preferably employed in order to ensure completeness of reaction and maximum product 
yields. 

[0059] Compounds of the fomrjula I and their phamiaceutically acceptable salts (hereinafter also referred to, collec- 
tively, as "the active compounds") are useful psychotherapeutics and are potent agonists and/or antagonists of the 
serotonin 1 A (S-HT-j^) and/or serotonin 1 D (S-HTip) receptors. The active compounds are useful In the treatment of 
hypertension, depression, generalized anxiety disorder, phobias (e.g. , agoraphobia, social phobia and simple phobias), 
posttraumatic stress syndrome, avoidant personality disorder, sexual dysfunction (e.g. , premature ejaculation), eating 
disorders ( e.g. , anorexia nervosa and bulimia nervosa), obesity, chemical dependencies (e.g. , addictions to alcohol, 
cocaine, heroin, phenolbarbitol, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, 
obsessive-compulsive disorder, panic disorder, memory disorders ( e.g. , dementia, amnestic disorders, and age-related 
cognitive decline (ARCD)), Parkinson's diseases (e.g. , dementia in Parkinson's disease, neuroleptic-lnduced parkin- 
sonism and tardive dyskinesias), endocrine disorders (e.g. , hyperprolactinaemia), vasospasm (particularly in the cer- 
ebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in motility and secretion, and 
chronic paroxysmal hemicrania and headache associated with vascular disorders. These compounds are also useful 
as vasodilators. 

[0060] The affinities of the compounds of this invention for the various serotonin-1 receptors can be detemiined using 
standard radioligand binding assays as described in the literature. The affinity can be measured using the 

procedure of Hoyer et al. (Brain Res., 1986, 376, 85). The S-HT^d affinity can be measured using the procedure of 
Heuring and Peroutka (J. Neurosci. , 1987, 7, 894). 

[0061] The in vitro activity of the compounds of the present invention at the S-HT^d binding site may be determined 
according to the following procedure. Bovine caudate tissue Is homogenized and suspended In 20 volumes of a buffer 
containing 50 mM TRIS»hydrochloride (tris[hydroxymethyl]aminomethane hydrochloride) at a pH of 7.7. The homoge- 
nate is then centrifuged at 45,000G for 10 minutes. The supematant is then discarded and the resulting pellet resus- 
pended in approximately 20 volumes of 50 mM TRIS»hydrochlorlde (HCI) buffer at pH 7.7. This suspension Is then 
pre-incubated for 15 minutes at37*C, after which the suspension is centrifuged again at45,000G for 10 minutes and 
the supematant discarded. The resulting pellet (approximately 1 gram) is resuspended in 150 ml of a buffer of 15 mM 
TRIS»hydrochlorlde (HCI) containing 0.01 percent ascorbic acid with a final pH of 7.7 and also containing 10 p.M par- 
gyline and 4 mM calcium chloride (CaCl2). The suspension Is kept on Ice at least 30 minutes prior to use. 
[0062] The inhibitor, control or vehicle is then Incubated according to the following procedure. To 50 jil of a 20 percent 
dimethylsulfoxide (DMSO)/80 percent distilled water solution is added 200 \i\ of tritiated 5-hydroxytryptamine (2 nM) 
in a buffer of 50 mM TRIS»hydrochloride containing 0.01 percent ascorbic acid at pH 7.7 and also containing lOjiM 
pargyline and 4^M calcium chloride, plus 100 nM of 8-hydroxy-DPAT (dipropylamlnotetrallne) and 100 nM of mesul- 
ergine. To this mixture Is added 750 ^1 of bovine caudate tissue, and the resulting suspension is vortexed to ensure a 
homogenous suspension. The suspension is then incubated in a shaking water bath for 30 minutes at 25*C. After 
Incubation is complete, the suspension is filtered using glass fiber filters ( e.g. , Whatman GF/B-fllters™). The pellet Is 
then washed three times with 4 ml of a buffer of 50 mM TRIS^hydrochloride at pH 7.7. The pellet Is then placed In a 
scintillation vial with 5 ml of scintillation fluid (aquasol 2 ™) and allowed to sit overnight. The percent Inhibition can be 
calculated for each dose of the compound. An IC50 value can then be calculated from the percent inhibition values. 
[0063] The activity of the compounds of the present Invention for 5-HT^ ^ binding ability can be detemiined according 
to the following procedure. Rat brain cortex tissue Is homogenized and divided Into samples of 1 gram lots and diluted 
with 10 volumes of 0.32 M sucrose solution. The suspension is then centrifuged at 900G for 10 minutes and the su- 
pemate separated and recentrifuged at 70,000G for 15 minutes. The supemate is discarded and the pellet re-suspend- 
ed In 10 volumes of 15 mM TRIS^hydrochloride at pH 7.5. The suspension is allowed to Incubate for 15 minutes at 37® 
C. After pre-lncubation Is complete, the suspension is centrifuged at 70,OO0G for 15 minutes and the supemate dis- 
carded. The resulting tissue pellet is resuspended in a buffer of 50mM TRIS^hydrochloride at pH 7.7 containing 4 mM 
of calcium chloride and 0.01 percent ascortDic acid. The tissue is stored at -70*C until ready for an experiment. The 
tissue can be thawed immediately prior to use, diluted with 10 {im pargyline and kept on ice. 
[0064] The tissue is then incubated according to the following procedure. Fifty microliters of control, inhibitor, or 
vehicle (1 percent DMSO final concentration) is prepared at various dosages. To this solution is added 200[il of tritiated 
DPAT at a concentration of 1 .5 nM in a buffer of 50 mM TRIS^hydrochloride at pH 7.7 containing 4 mM calcium chloride, 
0.01 percent ascorbic acid and pargyline. To this solution Is then added 750 ^1 of tissue and the resulting suspension 
Is vortexed to ensure homogeneity. The suspension is then incubated in a shaking water bath for 30 minutes at 37*'C. 
The solution is then filtered, washed twice with 4 ml of 10 mM TRIS»hydrochloride at pH 7.5 containing 154 mM of 
sodium chloride. The percent inhibition is calculated for each dose of the compound, control or vehicle. IC50 values 
are calculated from the percent inhibition values. 

[0065] The compounds of fonnula I of the present invention described in the following Examples were assayed for 
5-HT1A and 5-HT1D affinity using the aforementioned procedures. All such compounds exhibited ICgo's less than 0.60 
|iM for 5-HT1D affinity and ICgo's less than 1 .Op,M for affinity. 
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[0066J Hie agonist and antagonist activities of the compounds of the invention at S-HT Rnri ht * 

sSngT^ mml a ft^^^^^ hippocampus, while receptors are obtained'S 

5 The individual ti^i a^t^Soge^^^^^^^^ "'^^ «PP™P"^t^ 

glassTeflorKBhomogenTe^arce t^^^^^^^^^ OOOx ^^10 ^^'Ji^'t.'^'"^ ' "^'"^ ^ ^^"'^""^"^ 
mlW HEPES buffer contair,ing 1 mM ^^0^1 7 ^ to . rlZ ? ^^^'^ resuspended in 1 00 

(substantianigrH)of protein pe re Thlfof^^^^^^^^^ 

mlVI l^gClo. 0.5 mM ATP 1 0 mlW cAIWP 0 ^Tirmv If added so that the reaction mix in each tube contain 2.0 

■ sir 

tered at 0 minutes and temperatures are taken 30. 60. 120 and io '° ^ 

Tt^st xs^aX^ra^^^^^^^^^^ r t ^ ^^"^^^^'"^^ '^^'^'^ 

minutes later ^ ^"^^^ concurrently and temperatures are taken at 30. 60. 120 and 240 

Sis " """"'^ ^"^^^'^ °^ ^^'^ -asures in Newman-Keuis post hoc 

ac*. compound, ..s.od, .„ iql^tSl^^ .''^T^^^'^^^!!^^ 7. (mW Of*. 
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inhibitors (e.g. , fluvoxamlne, sertraline, fluoxetine or paroxetine), and/or with antiparkinsonian agents such as dopamin- 
ergic antiparkinsonian agents (e.g. . levodopa, preferably in combination with a peripheral decarboxylase inhibitor e. 
g., benserazlde or carbidopa, or with a dopamine agonist ej[. , bromocriptine, lysuride or pergo(ide). It is to be under- 
stood that the present invention covers the use of a compound of general formula (I) or a physiologically acceptable 
salt or solvate thereof in combination with one or more other therapeutic agents. 

[0076] Compounds of the fomnula I and the pharmaceutlcally acceptable salts thereof, in combination with a 5-HT 
re-uptake inhibitor ( e.g. , fluvoxamine, sertraline, fluoxetine or paroxetine), preferably sertraline, or a pharmaceutlcally 
acceptable salt or polymorph thereof (the combination of a compound of formula I with a 5-HT re-uptake inhibitor is 
referred herein to as "the active combination"), are useful psychotherapeutics and may be used in the treatment or 
prevention of disorders the treatment or prevention of which is facilitated by enhanced serotonergic neurotransmission 
( e.g. , hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress syndrome, avoidant per- 
sonality disorder, sexual dysfunction, eating disorders, obesity, chemical dependencies, cluster headache, migraine, 
pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory disorders (ex[., dementia, amnestk; 
disorders, and age-related cognitive decline (ARCD)), Parkinson's diseases (e.g. , dementia in Parkinson's disease, 
neuroleptic-induced Parkinsonism and tardive dyskinesias), endocrine disorders ( e.g. , hyperprolactinaemia), vasos- 
pasm (particularly in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving changes in 
motility and secretion and chronic paroxysmal hemicrania and headache associated with vascular disorders. 
[0077] Serotonin (5-HT) re-uptake inhibitors, preferably sertraline, exhibit positive activity against depression; chem- 
ical dependencies; anxiety disorders including panic disorder, generalized anxiety disorder, agoraphobia, simple pho- 
bias, social phobia, and post-traumatic stress disorder; obsessive-compulsive disorder; avoidant personality disorder 
and premature ejaculation in mammals, Including humans, due In part to their ability to block the synaptosomal uptake 
of serotonin. 

[0078] United States Patent 4,536,518 describes the synthesis, phamiaceutical composition and use of sertraline 
for depression and Is hereby incorporated by reference in its entirety. 

[0079] Activity of the active combination as antidepressants and related phamnacological properties can be deter- 
mined by methods (1)-(4) below, which are described in Koe, B. et al. . Journal of Pharmacology and Experimental 
Therapeutics. 226 (3), 686-700 (1983). Specifically, activity can be detemiined by studying (1) their ability to affect the 
efforts of mice to escape from a swim-tank (Porsolt mouse "behavior despair" test), (2) their ability to potentiate 5-hy- 
droxytryptophan-induced behavioral symptoms in mice in vivo, (3) their ability to antagonize the serotonin-depleting 
activity of p-chloroamphetamine hydrochloride in rat brain in vivo, and (4) their ability to block the uptake of serotonin, 
norepinephrine and dopamine by synaptosomal rat brain cells in vitro. The ability of the active combination to counteract 
reserpine hypothermia in mice In vivo can be determined according to the methods described in U.S. Pat. No. 4,029,731 . 
[0080] The compositions of the present invention may be fonnulated in a conventional manner using one or more 
phamriaceutically acceptable carriers. Thus, the active compounds of the invention may be fomnulated for oral, buccal, 
Intranasal, parenteral (e.g. , intravenous, intramuscular or subcutaneous) or rectal administration or In a fomn suitable 
for administration by inhalation or insufflation. 

[0081] For oral administration, the phannaceutical compositions may take the fomi of, for example, tablets or cap- 
sules prepared by conventional means with phamriaceutically acceptable excipients such as binding agents ( e.g. , 
pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl methyteellulose); fillers (e.g. , lactose, microcrystal- 
line cellulose or calcium phosphate); lubricants (e.g. , magnesium stearate, talc or silica); disintegrants (e.g. , potato 
starch or sodium starch glycolate); or wetting agents (e^., sodium lauryl sulphate). The tablets may be coated by 
methods well known in the art. Liquid preparations for oral administration may take the fomn of, for example, solutions, 
syrups or suspensions, or they may be presented as a dry product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may be prepared by conventional means with phamriaceutically acceptable ad- 
ditives such as suspending agents (e.g. , sort)itol syrup, methyl cellulose or hydrogenated edible fats); emulsifying 
agents (e.g. . lecithin or acacia); non-aqueous vehicles (e.g. . almond oil. oily esters or ethyl alcohol); and preservatives 
( e.g. , methyl or propyl p-hydroxybenzoates or soriDic acid). 

[0082] For buccal administration, the composition may take the fomn of tablets or lozenges fonnulated in conventional 
manner. 

[0083] The active compounds of the invention may be fonnulated for parenteral administration by injection, including 
using conventional catheterization techniques or Infusion. Fomriulations for Injection may be presented in unit dosage 
fomn, e.g. , in ampules or in multi-dose containers, with an added preservative. The compositions may take such fomns 
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain fomnulating agents such as sus- 
pending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder fomri for reconsti- 
tution with a suitable vehicle, e^, sterile pyrogen-free water, before use. 

[0084] The active compounds of the invention may also be fonnulated in rectal compositions such as suppositories 
or retention enemas, ejg., containing conventional suppository bases such as cocoa butter or other glycerides. 
[0085] For intranasal administration or administration by inhalation, the active compounds of the invention are con- 
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suitable gas. In the case of a pressurized aerosol ^^0^1^ ; . *^^^^ =3*°" dioxide or other 
s a metered amount. The Press'u rized c^ntain"^^^^^^^ '^f'™'"«^ ''V Providing a vah,e to del J 
pound, capsules andcartridges(madeJorexi.plet^f;eS^^^^ or suspension of the active corn- 
containing a powder mix of a compound of the inve^irand a ' ' ""^^ 

isrsotui^^^^ 

human areprefemblyarrangedsothaSmetrrLls^^^^^^^^^^^ "f""' '"'S^^'"^) ^''^ ^^'^'^Se adult 

Of the invention. The overall daily dose with a^ae^oforwL'^^^^^^^ lOOO^g of the compound 

be several times daily, for example 2 3 4 or 8 time.« nlTl ? ^ ^"^^ ^0 "^S- Administration mav 

« [0088J In connection v«th the use of an a^il .^^^ 1 . 2 or 3 doses each time. ^ 

sertraline,forthetreatmento;Lbje<ip;s^^^^^^^^ 

may be administered either alone or in'TorJbS'onTh phal^^^^^ i? ''^ -»-<^ that these compounds 

preyrously indicated, and that such administration can be L^d ^^2^^ : '^^'^ ^"^^^ '''^ ~"t^« 
tcularly, the active combination can be administered in a wwfv«^»^ M""^" ^"'^ '""'^'P'^ '^°^ages. More par- 
combined with various PhamiaceuticalV-acSSe fn^rt c21 f i^' "^ay be 
hard candles, powders, sprays, aqueous ^^^^sln rnSfe s:^^^^^^^^^ -o^nges'troches. 
include solid diluents or filler., sterile aqueous mi°a;rd^'^l?„ 'ft " ^"^^'^ ^"^ ^"ch carriers 
pharmaceutical fomiulations can be suLly s^e^^nS aX ZreZ T'"''' ^"'^'^ °^al 
monly employed for such purposes In qeneral Ih^llZT J /f ^ ^^"^"^ agents of the type corn- 
concentration levels ranging Zm aboS ?5%? about 9^;"^^^^^^^^^ dosageTon.^ at 
are sufficient to provide the desired unit dosaqe and a 5 KT rl!S J! composition, La, in amounts which 
dosage fom,s at concentration levels ran JnTfrom io^o S^^^^^ » in such 
:n arnounte which are sufficient to provide the desired u^doslge ' °' '""'^^ composition. Le,. 

• -aiiin^araStfefnSr^^^^^^^^ 

administration to the average adult human f^r the t^'a^^^^^^^^^^ P^^^^^eral. rectal or buccal 

to about 2000 mg, preferably from about 0.1 rig tfaSo ^^^^^^^^^^ '° '"^ ^'^ 0-01 '"S 

rOMm ^^"^'"'^t-^^d- sample, 1 to 4 timJs per day ' 

L.pie^:xrcira^i:.^5o"^^^^^^^^^^^ 

above is from about 0.1 mg to about 2000 mg pSif fri th °^ ^^"'^'tions referred to 

may be several times daily, for example 2 3 4 0 8 ^ ° °^ ^"'^^ compound. Administration 

[00931 Aerosol forniulations for treatment of thlJ.r. ^ 1 ^""^P'^' ^'^^'^ "^"^ «ach time, 
erably arranged so that each metl^^Sos; or W^^^ T"' --ge adult human are pref- 

5-HT re-uptake inhibitor, preferabV sertraline Dr^^^ht f ^ ^^'"^ ^''°"t ° '"S ^ about 2000 mg of a 
may be several times dai;. for e^m;r2 3 4 fs"^^^^^^^^ 

[00941 As previous^ indicated a 5 HT ^uotake Sht^ ^/ w ^^P'^' doses each time. 

fom,ula I are readily adapted to therapeut? use J^^^^^^^^^^ '^°'"'""ation wfth compounds of 

tionscontainlngaS-HTrB-uptakeinhibTr^re^rS^^^^^^^^^ 'T'''^' antidepressant compoJ^- 

.n dosages ranging from about 0.01 mg to abo^^oV^q p^^^^^^^^^^ ' arenom^allyadministered 

preferably sertraline, preferab^ from about 0.1 mg to ^om ? 1.2 ^'IT °' " ^^""P'ake inhibitor, 
from about 0.001 mg. to about 1 00 mg per kg 0 boSyltaW ol hTv T ^ """^ "^^'^^^ ''"^ =^*aline; with 
0.01 mg to about 1 0 mg per kg of bo<J weiXer dIvTa l! ^ 1 r"'^"""' °' ^'^'^"^^ '"^ about 

occur depending upon the colons ofThe sub^fbel^.^^^^^^^ a«hough variations will necessany 

[0095] The following Examples "lustra e the ?r2a^S>V^^^^^^ TIT ''''' administration chosen.^ 

are unco.ected. ... data are reposed in Pa^^^an^r 
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the sample solvent (deuteriochloroform unless otherwise specified). Specific rotations were measured at room tem- 
perature using the sodium D line (589 nm). Commercial reagents were utilized without further purification. THF refers 
to tetrahydrofuran. DMF refers to N.N-dimethylformamlde. Chromatography refers to column chromatography per- 
fomned using 32-63 jim silica gel and executed under nitrogen pressure (flash chromatography) conditions. Room or 
5 ambient temperature refers to 20-25'*C. All non-aqueous reactions were run under a nitrogen atmosphere for conven- 
ience and to maximize yields. Concentration at reduced pressure implies the use of a rotary evaporator. 

Example 1 

10 3-[2-(4-Methviplperazln-1-yl)phenyn-2,N-diphenylacrylamicle 

[0096] To a mixture of 2-(4-methylpiperazin-1-yl)benzaldehyde (0.157 g, 0.77 mmol), 2,N-diphenylacetamide (0.1 62 
g, 0.77 mmoi), benzene (1 .0 mL) and N»N-dimethylfonnamide (1.1 mL) was added anhydrous sodium methoxide (0.087 
g, 1 .62 mmol). iJnder a nitrogen atmosphere (N2), the mixture was heated to 80^C for 1 6 hours, at which time another 

IS 46 mg of sodium methoxide (NaOCH3) was added and heating continued at iSO^C for 7 hours. The reaction was 
cooled to room temperature and was diluted with ethyl acetate (EtOAc), washed twice with 1 N lithium chloride (LiCI), 
once with saturated aqueous sodium chloride, and dried over calcium sulfate (CaS04). After filtration, the crude product 
was absorised onto 450 mg of silica gel and added to a 4.0 X 8 inch column packed with silica gel and ethyl acetate. 
Elutlon with ethyl acetate (200 mL) followed by 1% methanol: 99% ethyl acetate (1 00 mL) gave 35 mg of a light yellow 

20 oil which was crystallized from methylene chloride:hexanes to give the title product, 5 mg, as a yellow powder 
Mass spectrum: 398 {M+'') 

1H-NMR (CDCI3, 300 MHz) 5 7.61 (2H. dd), 7.52 (1H, d. J=7.69 Hz), 7.50-7.26 (10H, m). 7.04 (3H, m), 3.14-3.14 
(4H, m), 2.57 (4H, brs), 2.33 (3H, s). 

25 Example 2 

N-(4-Chlorobenzyl)-3-[2-(4-methylpiperazln-1-yl)phenvn-2-phenylacrylamlde hydrochloride 

[0097] A mixture of (4.0 g, 25.9 mmol) of phenyiacetyl chloride, 3.15 mL (25.9 mmoi) of 4-chlorobenzyiamine and 
30 5.1 mL of triethylamine in 1 20 mL of methylene chloride was prepared at O'^C and then heated to reflux under a nitrogen 
atmosphere for 18 hours. The solvent was evaporated and the residue was treated with 2 mL of 4-chlorobenzylamine 
and 3 mL of triethylamine and reheated to reflux ovemight. After cooling, the mixture was suspended in 100 mL of 
methylene chloride, washed with 0.5 N hydrochloric acid, 0.5 N sodium hydroxide and saturated aqueous sodium 
chloride, followed by drying with magnesium sulfate (MgSO^). The solvent was removed in vacuo to give a white solid 
35 which was recrystallized from ethyl acetate:hexane to provide N-(4-chiorDbenzyl)-phenyiacetamide as a white crystal- 
line solid, 4.15 g (62%). 

[0098] A mixture of 2-{4-methylpiperazin-1 -yl)benzaldehyde (0.091 g, 0.45 mmol), N-(4-chlorobenzyl)-phenylaceta- 
mide (0.127 g, 0.49 mmol) and N.N-dimethylfomiamide (2 mL) was treated with anhydrous sodium methoxide (0.072 
g, 1 .34 mmol) under a nitrogen atmosphere as above to give the title product as an amorphous solid, (0.029 g). 
40 Mass spectrum: 446 (1 00%, M+1), 448 (76%, M+3). 

^H-NMR (CDCI3, 300 MHz) 5 8.15 (IN, s), 7.45-6.9 (11H, m). 6.70 (1H, t), 6.60 (1H, d), 5.95 (1H, t), 4.50 (1H, d), 3.6 . 
(4H. m), 3.25 (4H, m), 2.90 (3H, s). 

Example 3 

45 

N-(4-Chloroben2yl)-3-[2-(4-methylplperazin-1-yl)phenyll-acrylamlde 

[0099] A mixture of (0.1 06 g, 0.41 mmol) of N-(4-chlorobenzy!)-phenylacetamide and 5.0 mL of acetic anhydride was 
heated to 100*Cfor 18 hours, cooled to room temperature and neutralized with an excess of aqueous saturated sodium 
50 bicartDonate to a pH of approximately 7. The product was extracted into methylene chloride, which was washed with 
saturated aqueous sodium chloride, dried with magnesium sulfate and concentrated in vacuo. The resulting foam was 
flash chromatographed on silica gel using hexane and ethyl acetate to elute 0.039 g of the crude intemnediate, N- 
acetyl-N-(4-chlorobenzyl)-phenylacetamide, as a coloriess oil. 

[0100] In a flame-dried 25 mL 3-neck round bottom flasic equipped with a magnetic stir bar, 83 mg (2.07 mmol of a 
55 60% oil dispersion) of sodium hydride was washed with hexane and covered with 1 .0 mL of anhydrous N,N-dimethyl- 
formamide (DMF). To this was added 1 56 mg (0.51 7 mmol) of N-acetyl-N-(4-chlorobenzyl)phenylacetamide (prepared 
as above) and 84 mg (0.414 mmol) of 2-(4-methylpiperazin-1 -yl)benzaldehyde with an additional 1 mL of DMF. The 
brown reaction mixture was stirred at 25''C for 48 hours, diluted with ethyl acetate, washed with 1 N lithium chloride 
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crystals. 20 mg. m.p. 193-194»C about 1 mL of boilmg ethyl acetate to give the title product as coloriess 

Mass spectrum: 370 {M+1) 

Example 4 

" g J^-f^M^Y'P'Pera.in.1.v.>ohenv.l.M.| ^.H. ,„^^^^,,,p ^„^^ 

reo?:rd^^^o^^^^^^^ ^ -^-^c s^r ba, sodlu. hydride (50 mg. 1 .25 

(DMi^. To this was added Tl72^^lTj2o^^Zl Tk ""T^ ' ^ °' cflmethylforiide 
« (^-methylpiperazin-l-yObenzaldeC:^^ 

the mixture was heated to reflux for 4 hours and oo7^^^^ 

between saturated aqueous ammonium cl^l^nd chL^^^^^^^^^^ removed invacuo and the residue partitioned 
dried and filtered, "me residue was absorbed onto sili^l al^Sn ^^T. ""^^^ ^«»"'«ted NaCI, 

column eiuting with ethyl acetate: hexa L (a-I^S-^Sby 0^/ "l2t^T T'^^'"'^''^'''^ °" ^ ^ ^ ° 

Elemental Ana^s. C..u,ated for .,,.^,,.,1. C ^^.^.^^I.SVJo.7.. Pound: C e4.51 . H 5.70. U 10.77. 
Example 5 

N-(3,4.Dlch.orophenvl>.3.f^W4^^Ky .r. pe,azln.1.y ,^pK>.^^^^ 

[SZtrXced^^^^^^^^^^ 

(HBF,)(0.33 ml, 2.63 mmol). To the sti^JmiSurT fo^m Srf .!o^^^^ T ^^'^ ^"'^"""^ tetrafluoroboric acid 
and stining was continued at O'C for 30 mln^Jfs A so^o^ ^ ' ^ ° ^ ^^^ed 

in 4 mL of methanol, followed by palladium (t acetems mo ^^^^ 9- ^ ^ 

minutes. After allowing the reaction to cool the sovj^ w^S^^^^^^ ^""^ ^^f'"^^-^ 30 

ethyl acetate and saturated aqueous sodi mcaS;^ 

with CaSO,. filtered and concentrated in vacuo to a cl^rri^l 7^"^"^ ^'"^ dried 

eth)^ acetate:hexanes. 100o/<. ethyl aceSS^^airo^^^^^^^ °" ^'"^^ 9^'- ^"^'"9 ^'^^ ^5% 

Which was re«ystall,ed f.m eth'yl acetate to S S«e pX. o 12??. '''''''' ' ^^'"'^ 9 

Mass spectrum: 390 {M+^) 

E.e™«a, Ana^.,.. 0«o,«« ,orC^,CfeK^O: C e,.54. H S.«, N c .,.,4, H 5.36. N ,0.S3. 

Preparation 1 

N-(3,4-dlc hlorophenvf>-acrylamide 

Es -:re c^ndfr^^^^^^^^^^ r - «^ - 

g. 23.2 mmol). The ice bath was removed and theT^Jure Sr^ Z ""^'^^ (2.1 

itwasdilutedwm,120mLofmethylenechlorideLwlL!^^^^ 

After drying With calcium sulfate {CaSo7thrsoJ^^^^^^ 

Massspectmm:216(M*i) ^' ® '®™^®'*in^:S£H2 to give a yellow solid. 4.84 g. 
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Preparation 2 

2-(4-methylpiperazin-1 -yP-aniline 

5 [0104] A mixture of 2-fluoronltrobenzene (6.0 mL, 56.9 mmol) and N-methylpiperazine (8.11 mL, 56.9 mmol) was 
stirred at 0 *C for 20 minutes, then at room temperature for 3 days. The crude mixture was partitioned between meth- 
ylene chloride and saturated aqueous sodium bicarbonate and the organic layer was then washed with saturated 
sodium chloride (NaCI), dried and concentrated In vacuo to provide 2-(4-methylplpera2in-1-yl)-1 -nitrobenzene as an 
orange oil, 12.4 g. 

10 ^H-mR (CDCI3, 300 MHz) 6 7.75 (1H. dd), 7.47 (1H, dt) 7.15 (1H, dd), 7.03 (1H, dt), 3.09 (1H. dd), 2.56 (1H, 

dd), 2.36 (3H. s). 

[0105] The above oil (12.4 g, 56.2 mmol) in 110 mL of methanol was hydrogenated with 1.2 g of 10% palladium on 
carbon (Pd on C) In a Parr shaker apparatus at an initial hydrogen pressure of 50 psi for approximately 30 minutes. 
The solution was then filtered through a pad of diatomaceous earth (d.e.). The d.e. was rinsed with additional methanol 
IS and the filtrate was concentrated in vacuo to give 1 0.0 g (93%) of 2-(4-methylpiperazin-1 -yl)-aniline as an off-white solid. 

^H-Nl^R (CDCI3, MHz) S 7.05 (1H, d), 6.95 (IH, dt) 6.76 (2H, dt), 3.97 (2H, br s), 2.96 (4H, t), 2.63 (4H. br 
s), 2.37 (3H, s). 
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or 




wherein E is oxygen, sulfur, SO or SO^; 



i?pS™ oThE^KSn^^^^^^^^^^ Se^f r ■ "^-^^^'^^^'V. Wherein the ary, .olety 

three or four, and wherein said ar/l and heteroL. m« ^ benzisothiazoyi and q Is zero, one, two, 
substituents independently se e<^2dSmrh?Z7 """^ """""^"y substituted with one or more 

of pyrldyl, pyrimidyl, benzoxazoM benVothfeTo Tb^n^^^^^^ '^'^ 9^«"P «>"sistlng 

three or four, and wherein s^S anS Tn^^^^^^^ and benzlsothiazolyl and q is zero, one, two 

substituents independently selected from thfnTo^? ^"bstituted with one or mor^ 

Ce)alkoxy, trifluorLethyl^cto)^^^^^^^^^^^^ «"'>~. "romo. iodo. (C,-Ce)allcyl. (C,- 

or R6 and together form a 2 to fc^Sn -^°i(^i-C6)alkyl. wherein j is zero, one or L; ' 
R8 Is hydrogen or (Ci-C3)alkyl; 
R9 is hydrogen or (Ci-Cs)alkyl; 

:^rTm"o;f;ss^^^^^^ 

group consfeting of chloro. fiuoro. bromo iodo (c T^^Z fr TZ""^' '"^^^"^^''tly selected from the 
(Ci-C6)alkyl, wherein g is zero, o^e ort^^! ^ ' ('^i-C6)alkoxy. trlfluoromethyl. cyano and -SO, 
R2 IS -(CH2)„B, wherein m is zero, one, two'or three anH r i<5 h,,^ 

heteroaorl group containing from one toTourhetero lmJ?„ ^ ' "^P^*''^' ^ or 6 membered 

and heteroaryl groups may optionally be subst^^^^^ ^ ^"y' 

three substituents, independent^sXted ffom ^^^^ ^""^"f"^"*^. P^^^^abV from zero to 

alkyl. (C,-Ce)ailcoxy. triflSoromeJM.t^no m"oI SSh arS jl'^^l^r;/'--' -'^o. (C,-Ce) 

two; ' ■ ^ "°' and -SOg(C,-C6)aikyl, wherein g is zero, one or 

~otr:L7L'ZT^^^^^ With the n.rogen to which they are 

heteroalkyi ring may optionally be replaced w^aSrS ^ ?'!! f"^ °' '^^^^ °^ ««« 

oxygen or sulfun wherein said heterS rirmlJir^^^^^^^ I !^ '"^ ^^"P '»"*'*«"g °^ "««>9en, 

is hydrogen. (C,-C,)alkyl or a^^^w^'^^feS^^^^^^ 
pyridyl or pyrimidyl. wherein any S said aM mX o^^ifblTH ^^"P Pf^^nW. "apthyl. 

bonding site by any of the radicals of X; ^ 'ndependentV substituted on any available 

X is hydrogen, chloro, fiuoro, bromo iodo cvano ir n u 

(C,-C,)alky, Wherein m zen, one oZo.Z^i^^'-^ii^liiS^^^ trmuoromethyl, (C,^^alkoxy. -SO^ 
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each of R^o, R""^ and R''^ is selected, independently, from the radicals set forth in the definition of R^; or R^*" 
and R''^, together with the nitrogen to which they are attached, form a 5 to 7 membered ring that may contain 
from one to four heteroatoms selected from nitrogen, sulfur and oxygen; 
the broken lines represent optional double bonds; 
or a phamiaceutically acceptable salt thereof. 

2. A compound according to claim 1 . wherein Ri is 



and R6 is methyl. 

3. A compound according to claim 1 wherein R^ is substituted phenyl or -{CH2)-substituted phenyl. 

4. A compound according to claim 2 wherein R^ Is substituted phenyl or -(CH2)-substituted phenyl. 

5. A compound according to claim 2 wherein R2 Is hydrogen, R^ and RS are hydrogen or methyl, and X Is hydrogen, 
fluoro orchloro. 

6. A compound according to claim 3 wherein R2 is hydrogen, R^ and RS are hydrogen or methyl, and X Is hydrogen, 
fluoro or chloro. 

7. A compound according to claim 4 wherein R2 Is hydrogen, R* and RS are hydrogen or methyl, and X Is hydrogen, 
fluoro orchloro. 

8. The compound of claim 1 , said compound being selected from: 

3-[2-(4-methylpipera2ln-1-yl)phenyl]-2,N-diphenyl-acrylamide; 
3-[2-(4-methylpiperazin-1-yl)phenyl]-N-(4-trifluoro-methylphenyl)-acrylamlde; 
N-(3,4-dichlorophenyl)-3-[2-(4-methyIpipera2in-1-yl)phenyl]-acryIamide; 
N-(4-chlorobenzyl)-3-[2-(4-methylpiperazin-1-yi)-phenyI]-2-phenylacrylamlde; and 
N-(4-chlorobenzyl)-3-[2-(4-methylplperazin-1-yl)-phenyl]acrylamide. 

9. A phamiaceutical composition comprising a compound according to claim 1 and a phamiaceutically acceptable 
carrier. 

10. Use of a compound according to claim 1 in the manufacture of a medicament for treating or preventing a disorder 
or condition selected from hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress 
syndrome, avoidant personality disorder, premature ejaculation, eating disorders, obesity, chemical dependencies, 
cluster headache, migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory 
disorders, Paricinson's disease, endocrine disorders, vasospasm, cerebellar ataxia, gastrointestinal tract disorders 
where changes in motility and secretion are involved, and chronic paroxysmal hemicrania and headache associ- 
ated with vascular disorders. 

11. Use of a compound according to claim 1 in the manufacture of a medicament for treating or preventing a disorder 
or condition that can be treated or prevented by enhancing serotonergic neurotransmission. 

12. A pharmaceutical composition comprising: 

a) a pharmaceutically acceptable carrier; 

b) a compound according to claim 1 ; and 
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c)a5.HT»s,pu,teMblB,oraph»„a««l«IVac<»w«.«,ft,^. 



transmission. 



J neuro- 



Patentanspruche 

1 . Verbindung der Formel 




worin Ri eine Gruppe der Formel G1. 02 g3 oder QS. 





£3 
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worin E Sauerstoff, Schwefel, SO oder SO2 ist; 

ausgewahit Ist aus der Gruppe bestehend aus Wasserstoff, (Ci-C6)-Alkyl-, [(C2-C4)-AIkyl]arylgmppen, wor- 
in der Arylanteil ein Phenyl-, Naphthyl- oder Heteroaryl-(CH2)q-Anteil ist, wobei der Heteroarylantell ausge- 
wahit ist aus der Gruppe bestehend aus Pyrldyl-, Pyrimidyl-, Benzoxazolyl-, Benzothiazolyl-, Benzlsoxazolyl- 
und Benzisothiazolylgruppen und q 0, 1 , 2, 3 oder 4 Ist, und wobei die Aryl- und Heteroarylantelle gegebe- 
nenfalls mit einem oder mehreren Substituenten substitulert sein iconnen, die unabhangig ausgewahtt sind 
aus der Gruppe bestehend aus Chlor, Fluor, Brom, lod, (Ci-C6)-Alkyl-, (Ci-C6)-Allcoxy-, Trifluonnethyl-, Cyano- 
und -SOg-(Ci-C6)-Alkylgruppen, wobei g 0, 1 oder 2 Ist; 

R'' ausgewahit Ist aus der Gruppe bestehend aus Wasserstoff, (Ci-C6)-Alkyl-, [(C2-C4)-Alkyl]arylgruppen, wor- 
in der Arylanteil ein Phenyl-, Naphthyl- oder Heteroaryl-(CH2)q-Anteil Ist, wobei der Heteroarylantell ausge- 
wShlt Ist aus der Gruppe bestehend aus Pyridyl-, Pyrimidyl-, Benzoxazolyl-, Benzothiazolyl-, Benzisoxazolyl- 
und Benzisothiazolylgruppen und q 0, 1, 2, 3 oder 4 ist, und wobei die Aryl- und Heteroarylantelle gegebe- 
nenfalls mit einem oder mehreren Substituenten substitulert sein konnen, die unabhangig ausgewahit sind 
aus der Gruppe bestehend aus Chlor, Fluor, Brom, lod, (Ci-C6)-Alkyl-, (Ci-C6)-Alkoxy-, Trifluormethyl-, -C 
(=0)-(Ci-C6)-Alkyl-, Cyano- und -S0j-(C^-C6)-Alkylresten, wobei j 0. 1 oder 2 ist; oder 
RS und R7 zusammen eine Kohlenstoffkette mit 2 bis 4 Kohlenstoffatomen bilden; 
R8 Wasserstoff oder ein (Ci-C3)-Alkylrest ist; 
R9 Wasserstoff oder ein (C^-C6)-AIkylrest Ist oder 

RS und R® zusammen mit dem Stickstoffatom, an das sie gebunden sind, einen 5- bis 7-giledrigen Ring bilden; 
p 1 , 2 Oder 3 Ist; 

R2 Wasserstoff, ein (Ci-C4)-Alkyl-, Phenyl- oder Naphthylrest ist, wobei der Phenyl- oder Naphthylrest gege- 
benenfalls mit einem oder mehreren Substituenten, bevorzugt 0 bis 3 Substituenten, substituiert sein kann, 
die unabhangig ausgewahit sind aus der Gruppe bestehend aus Chlor, Fluor, Brom, lod, (Ci-C6)-Alkyl-, (C^- 
Cg^Alkoxy-, Trifluormethyl-, Cyano- und -S0g-(Ci-C6)-Alkylresten, wobei g 0, 1 oder 2 ist; 
R3 -{CH2)mB ist, worin m 0, 1 , 2 oder 3 ist und B Wasserstoff, ein Phenyl- oder Naphthylrest oder eine 5- oder 
6-gliedrige Heteroarylgruppe mit 1 bis 4 Heteroatomen im Ring ist, wobei jede der vorhergehenden Aryl- und 
Heteroarylgruppen gegebenenfalls mit einem oder mehreren Substituenten, bevorzugt 0 bis 3 Substituenten, 
substituiert sein kann die unabhangig ausgewahit sind aus der Gruppe bestehend aus Chlor, Fluor, Brom, lod, 
(C^-C6)-Alkyl-, (C^-C6)-Alkoxy-, Trifluonnethyl-, Cyano-, Hydroxyresten, -COOH und -S0g-(Ci-C6)-A!kylre- 
sten, worin g 0, 1 oder 2 ist; 

R^ ein (C^-Cg)-Alkylrest oder Arylrest Ist oder R3 und R^ gegebenenfalls zusammen mit dem Stickstoffatom, 
an das sie gebunden sind, einen 5- bis 7-gliedrigen Heteroarylring bilden konnen, wobei irgendwelche zwel 
Kohlenstoffatome des Heteroalkylrings gegebenenfalls durch ein Heteroatom ersetzt sein konnen, das aus- 
gewahit ist aus der Gruppe bestehend aus Stickstoff, Sauerstoff oder Schwefel; wobei der Heteroalkylring 
gegebenenfalls mit Aryl- oder Heteroarylresten substituiert sein kann; 

R5 Wasserstoff, ein (C^-Cgj-Alkyl- oder Arylrest Ist, wobei der Arylrest ausgewahit ist aus der Gruppe beste- 
hend aus Phenyl-, Naphthyl-, Pyridyl- oder Pyrimidylresten, wobei jeder der Arylreste gegebenenfalls unab- 
hangig an irgendeiner verfugbaren Bindungsstelle mit irgendeinem der Reste X substituiert sein kann; 
X Wasserstoff, Chlor, Fluor, Brom, lod, ein Cyano-, (Ci-C6)-Alkyl-, Hydroxy-, Trifluonnethyl-, (C^-C6)-Alkoxy-, 
-S0n,-(Ci-C6)-A!kylrest ist, worin m 0, 1 oder 2 ist, -COgR^^ oder -CONRIIR12 ist; 
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7-ghedrigen Ring bllden, der 1 bis 4 iSerirelaSn ^^^^^^^ ^" 9^"""^^" «'"en 5- bis 

undSauerstoff; "®'®™*°™®"*^*®"'«"".d'eausgewahttsindausStickstoff,Schwefei 

e!n nh?rl?"^ri^'"'^ DoppGlbindungen bedeutet Oder 

em pliarmazeutisch annehmbares Salz davon. 

2. Verbindung nach Anspmch 1 , worin Ri 



10 



15 




ist und RS ein IMethylrest ist. 

». Vertilnauna Anspnel, 1, wo6.l die VertiMung ausgewawt Ist sus: 
fS'!fm°II?'?'''^'""'">'""'^>"l-^''>'"«P''=''VlaciVlaml(l; 

IN l'»-^niorDen2ylh3-[2-{4-methylpiperazin-1 -yl)phenyl]-acrylamid. 
TntTral^n^rlS;"^^^^^^^^ ^'"^ ^^^'''''^^^ "^^ '^-P-'^ ' einen pha«ch 

standen. Phobieh; posttraumatischem SfreSnd™! Depression, generalisierten Angstzu- 

Krankheit. zwanghaften Storungen. panischenltSe? J^^^^^^^ Schmerzen. Alzheimer- 

nen Storungen. GefaSlcrampfen K Simate^ie^s^^^^ Parkinson-Krankheit. endokri- 

der IVIotilitat und Sekretion beteiligt slnd ^dTnin^ rDamxJsmlTS^^ VerSndemngen 
fSBIeiden verbunden Ist. cnronisch paroxysmaler Hamikranie und Kopfschmerz. der mit Ge- 

Neurotransmission vefbessertwirr '''^''''"'*^'**^'**^"'^""-'"'^^'" die serotoner^ 
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12. Pharmazeutische Zusammensetzung umfassend: 

a) einen pharmazeutisch annehmbaren Trager; 

b) eine Verbindung nach Anspnjch 1 und 

c) einen 5-HT-Reuptake-lnhlbitor oder ein phamiazeutisch annehmbares Salz davon. 

13. Pharmazeutische Produkte enthaltend eine Verbindung nach Anspruch 1 und einen 5-HT-Reuptake-lnhibitor oder 
ein pharmazeutisch annehmbares Salz davon als kombiniertes Praparat fCir die gleichzeitlge, getrennte oder auf- 
einander folgende Verwendung .zur Behandlung oder Verhutung eines Leidens oder eines Zustandes, das/der 
behandelt oder verhindert werden kann, indem die serotonerge Neurotransmission verbessert wird. 



Revendications 

1 . Compost de formule 



X 




dans laquelle reprSsente un groupe de formule G^, G^, G^, G^ ou G^ representee ci-dessous 




g2 
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or 




dans laquelle E repr6sente foxygfene, le soufre. un groupe SO ou SO^ ; 

ZT^ZsZZl'Z^^^ ^-P- a.Me en C, . C, (al^e en C, . C,)- 

groupement hWr^le ercho sfj^^^^^^^ "^P"^^'^ °" h#t6roary.-(CH2V. ^ans llquelt 

2oxazolyl6.benzothi^o^le.ban"Lrolrbenz^^^^ 
lesdfts groupemonts a^re. h^t^roa^Tpota t^^^^^^^^^ 

tuants choisis incl§pendamment dans le arounlTnl ? ♦ ^ ^"^^^ ^''^ °" P'"^'®"^^ substi- 
6gal ^ z6ro, un ou deuxT " ^V^"" -SOg-(alkyle en & C3) dans lequei g esi 

aX-rdatlelTenVg^^^^^^^^^^^ ^"P-^'^'e - C, . c,. (alkyle en C, . c,)- 

le groupement h^t^Lr^JeTi Sd'^^^^^^^^^ "^^^^'^ °" h^teroanrKCH,),, dani lequei • 

zoxazolyle.benzothiazoVle,benroxioMerbenz^ 
lesditsgroupementsaryle. hiteroa^TDoi^am^^^^^^^^ 

alkyle en C, h C.. alkoxy en C Tc wfinor -?k , ^" substituants chloro. fluoio. bromo. iodo. 
C, . Ce) da;s ieSueS Sa?rzS' Tou deux'^'^' '"^^^^-'^'^'^ ^" ^ "^OiW en 

ou bien R6 et R7 conjointement. torment une chaTne de 2 M atomes de cart>one • 

aheptagonal; azoie auquel ils sont fix6s, fomient un noyau penta- 

et p est egal k un, deux ou trois • 

pt^rrtSre^rsT^^^^^^ 

substituants, choisis Independamment riln^. ^ substrtuants. de pr6f6rence avec zero h trois 

iodo, alkyle en 0,^0^31^ en cV^^^^l fl'"''""* ^" substituants chloro. fluoro. bromo 
est egall zdro. Jn ou det ' '"'>~'"^y«. ^yano et -SO,-(alkyle en C, . C^) dans lequei g 

gtn^Tn'CpS^^^^^ 

4 hetero-atomes dans ifn^yau ^Z^^^^^^ groupe h6t6roaryle, penta- ou hexagonal contenant 1 a 
substitue avec un ou P^usZ^t^tL^^^^^^^^ 

dammentdans-le groupe consiianfendisubs^^^^^^ ''"^ ' choisis ind^pen- 
en C, , Ce, trifluoroLth'yIe. Zo. Mm« S^OH e SO r '"^'^ ^" ^ alkoxy 

unoudeux; ' ^ ®* -^Og-^^'lvte en C, § Cg) dans lequei g est §gal S z6ro. 

Sfmttltc"rmTdil%^^^^^^^^^^^^ 

aeuxquelconquesdesatomesder^eriSuroS^^^^^^^^ 
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par un het6ro-atome choisi dans le groupe consistant en I'azote, I'oxyg^ne et le soufre ; ledit noyau h6t6roaIkyle 
pouvant §tre facultatlvement substitu6 avec un substituant aryle ou h6t6roaryle ; 

R5 repr§sente I'hydrogene, un groupe alkyle en k ou aryle, ledIt groupe aryle 6tant choisi dans le groupe 
consistant en les groupes ph6nyle, naphtyle, pyridyle et pyrimldyle, nimporte lequel desdits groupes aryle 
pouvant etre facultatlvement substitu6 ind6pendanriment sur n'importe quel site de liaison disponible avec 
n'importe lequel des radlcaux de X ; 

X repr6sente I'hydrogene, un groupe chloro, fluoro, bromo, iodo, cyano, alkyle en k Cg, hydroxy, trifluoro- 
m§thyle, al!<oxy en k Cg, -SOn,-(alkyle en k Cg) dans lequel m est 6gal k z6ro, un ou deux. -CO^R^® ou 

-C0NR1^R12; 

chacun des groupes R"»o, R11 et R^^ est choisi, lnd§pendamment, parmi les radlcaux pr§sent6s dans la defi- 
nition de R2 ; ou bien R^i et R''2, conjointement avec Tatome d'azote auquel lis sontfix§s, fonnent un noyau 
penta- a heptagonal qui peut contenir 1 k 4 h6t6ro-atomes cholsis entre I'azote, le soufre et I'oxygene ; 
les llgnes discontinues repr^sentent des doubles liaisons facultatives ; 
ou un de ses sels pharmaceutlquement acceptables. 

2. Compost sulvant la revendlcatlon 1 , dans lequel R^ reprSsente un groupe 



et R® repr6sente un groupe m6thyle. 

3. Compos6 sulvant la revendlcatlon 1 , dans lequel R3 repr6sente un groupe phenyle substltu6 ou ph6nyl-(CH2)- 
substltu6. 

4. Compos§ sulvant la revendlcatlon 2; dans lequel R^ repr6sente un groupe ph6nyle substltu6 ou ph§nyl-(CH2)- 
substltu§. 

5. Compos6 sulvant la revendication 2, dans lequel R2 repr§sente I'hydrogene, R^* et RS repr6sentent I'hydrogene 
ou des groupes methyle, et X represente Thydrogfene, un groupe fluoro ou chloro. 

6. Compost sulvant la revendication 3, dans lequel R^ represente Phydrogene, R^ et R^ representent I'hydrogene 
ou des groupes m6thyle, et X represente I'hydrogene, un groupe fluoro ou chloro. 

7. Compose suivant la revendication 4, dans lequel R2 represente I'hydrogene, R'^ et RS repr§sentent I'hydrogene 
ou des groupes methyle, et X represente I'hydrogene, un groupe fluoro ou chloro. 

8. Compose suivant ia revendlcatlon 1 , ledit compose etant choisi entre les suivants : 

3-[2-(4-methylplperazlne-1 -yl)phenyI]-2-N-diphenyl-acrylamide ; 

3- [2- (4-methylpiperazlne-1-yI)phenyl] -N- (4-trifluoro-methylphenyl) -acrylamide ; 

N-(3,4-dichlorophenyl)-3 - [2-(4-methylpiperazlne-1 -yl)-phenyi)-acrylamide ; 

N-(4-chIorobenzyl)-3-[2-(4-methylplperazine-1 -y I) -phenyl]-2-pheny I acrylamide ; et 

N-{4-chlorobenzyl)-3-[2-(4-methylpiperazine-1-yl)-phenyl]-acrylamide. 

9. Composition phamiaceutique comprenant un compose sulvant la revendlcatlon 1 et un support pharmaceutlque- 
ment acceptable. 

10. Utilisation d'un compose sulvant la revendication 1 dans la production d'un medicament destine au traitement ou 
k la prevention tfun trouble ou d'une affection falsant partle du groupe comprenant I'hypertension. ia depression, 
le syndrome d'anxiete g6nerallsee, des phobles, le syndrome de stress post-traumatique, le syndrome d'evitement 
affectif , rejaculation prematuree, des troubles de I'alimentation, I'obesite, des dependances chimiques, les cepha- 
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rMaxie««e«,„«,tes troubles Zi^ C^^^trL": .nd«=*tens. un anglospLe 

s^...o„. .^.«„,e ^„ s^Kssrrrr - " ^ 

s6rotoninergique. °" P®"* ^^"^^ °" P^^enu en augmentant la neurotransmission 

12. Composition phamiaceirtique comprenant : 

a) un support phamiaceutiquement acceptable • 

b) un compose sulvant la revendication 1 ■ et 
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